Abstract-----
I. INTRODUCTION
Microstrip patch antennas have been popular since the initial research drive in the late seventies, when a plethora of work was reported. Their low-profile nature has made then desirable for many aeronautical and mobile applications applications. The main drawbacks of narrow bandwidth and high cost has since been mitigated [1] [2] .
In this paper a low-cost patch antenna with very wide bandwidth is presented. It has the added feature of small size, typically 50% smaller that the ground breaking circular patches of the eighties.
.
In the last decade or so, annular-ring patch antennas have been reported [3] [4] [5] [6] [7] [8] [9] [10] . An annular-ring loaded circular patch antenna has a smaller size when compared to a circular patch antenna without annular-ring for a given
frequency. An annular-ring patch antenna, which comprises an inner radius R2 and outer radius R1, is resonant at a lower frequency when R2 is smaller. However, when R2 becomes much smaller, the impedance of feed point becomes large and it is difficult to match the impedance using a 50 Ohm coaxial probe. So a circular patch embedded in an annular-ring, can provide a good match and simultaneously significantly reduce the patch size.
A compact broadband antenna is designed and fabricated. A cross-slot in the ground plane can achieve much more reduction of patch size and the introduction of a concentric slot-ring provides the broadband characteristics.
II. DESIGN OF ANNULAR-RING PATCH WITH A SLOTTED GROUND PLANE
A novel compact circular patch antenna loaded by annular-ring is presented. It can realize very wideband characteristics and significant miniaturization, desirable for portable wireless devices. The proposed antenna configuration is shown in Fig.1 , which is printed on the 1550-2252/$25.00 ©2007 IEEE Because the concentric annular-ring patch and the slot-ring i n t h e g r o u n d p l a n e c a n p r o v i d e m u l t i p l e resonant modes, a very broadband antenna can be realised by appropriately adjusting the parameters of antenna. The optimized dimensions of the proposed antenna are list in Table 1 . Figure 1 The geometry of the annular-ring patch antenna 
III. SIMULATED AND MEASURED RESULTS

